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METHOD OF EVALUATING INTRAMOLECULAR DOMAIN MOTION OF RRF, 
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Abstract: 

Abstract of JP 2003130823 

(A) PROBLEM TO BE SOLVED: To provide an intramolecular domain motion 
evaluating method for a RRF, and design and a screening method for an RRF 
inhibitor based thereon. SOLUTION: Horizontal-rotational motion of a domain II 
of a &beta sheet structure linked to a domain I of a &alpha helix structure of the 
RRF (ribosome regeneration factor) is measured based on a nuclear magnetic 
relaxation time in NMR, using the domain I of the &alpha helix structure of the 
RRF (ribosome regeneration factor) as a rotation axis, and a intermolecular 
domain motion is evaluated based on a rotational diffusion tensor found by a 
resulting spectral density function, and based on a difference between effective 
rotation correlation times in the domain I and the domain II. 
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[flt*«i] r r f (y^y-AS^s^) wa^y 

■5 0 hffiitro K^'f^IIW^Bterott^S:. NM 
R^8HUKMWI]*:«£U fcfcfiS*'** hf^m 

Z>zb £ 1" 5 R R F rt Ky ^ ya»©fF <ffi 

[S#S2] RRF (y ^'y-AS^Hi 1 ) ©a^D 10 

•5 0 VII©* 3 ^^©^*** NM 

R^fcaB^fnfcMfcMJtU J (a») / J (0) 
J (a>.) IJ^n/^fflt'fcD, 

[$C1] 

jm-va, — - — =- 



tfc&zhz. tt«i*iBtjttHea*7 i yyA'«>±tt 

7>fy iTRRFfti^&Ky'f XCo^Tlsl 

mtfBfryVA'&ftB^ RRF<DAi<fcfifi§T-y£ffl 
i^t Ky W y<Dffi%i&L\lL% v/Jy^t^W-ftZhtz® 
mM.T y v wttJkKfflkW&lrz ztx-v/jy 

[&2] 
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30 



tobti1ts\<n*Z£frb&} i t'(yoWWi$:Wfa1rZ) 
Zb&ftWtblrZRRFOft+fo h*y >a®)^l¥ffi* 40 

[ff*JS3] RRF (y xKy-AS^B^) ©a^y 

fMSA»e> r r Fiatfflo^KW-t t < y y --y 
yzftozt wiitti-s.RRFo^rt Ky-rvsi& 

< R R F pa^ffloSH- b * 9 v - - y 9% 

ifco 

[£91<ofjMfflfcIft0n 

[0 00 1] 50 



imwmtmwifim w©tmw>»fltt, rrf 
( y #y-Af?^H^) o^T-rt Ky w yssxftfF ft* 

£t^ft(c£oX RRFH^BWf+t** V-~y9 
[0 0 0 2] 

[a*©ttfift*w©iaii y^'y-Afi4s^ (rr 

F) (iffiftE^G (EF-G) <t tb^V #'y-AS4 
igSfc^T*&ft&^£*fc-f$H-*2 lkDaro 

Z>9fflt:Sk1zLX\t*Z>Zb&tobtiX^Zo 9V*9H 

4^©lfetSR»£»tf4, 7 o s y # y-A N JftT^ 

[0 0 0 3] tUT, CWRRF £T© 

/<yr y T(D±mat^mxh^o 

Z<DZbfrb. RRF©fffflSrlfl*+5ll»ltt*ftV^ 
tfflk ^ftW-ftSTtHt^ifeS. RRF to 

[0 0 0 4] £l±©i5*RRF»Cov^Ttt» Z<Dffi& 
<Df&Wfc*%te^Xhotzfc, ftifi, Thermotoga mar 
itima (i^^^fil®) , Escherichia coli (^BI0) , 
Thermus thermophilus (£p§*i§) , iJit/Aquifex aeol 

icus mmmm **RRF©4*«nfi*sx»*s*« 

ii^ttis.fctWMRjfefc.fco'tfcJfcSiixfc. 
RRFIia^y s/y T^s^y K/n&»e>43 Ky^^i 

RF(D^f B 1i^Ti4 h*y 4 y^Vftm^fr^X^TUo 
pen L-shape)d5, - jftttfc* b < tt*<t«>Rfc*ii»tt 

ZTzftXhZo ttjftttftL^ffitio-CRRFfitRN 

a t ©j&ifcfc «fc t;-y--f x*s*t fciafc t> </> 1 4 o x v > 

5„ r©wi:«RRFiinRNA©5 $.?9 t LXV # 

y-A©A«|5(fi[t^i-5wi:Sr*«fCV^. 

t, E F — GfiGTPfi!c#fttRR FSrApP&^t) Pr15 

{frKWifr LXW >y)V\t t R N A ?r)Egl$-fr^ t © % 

y^fy i i Kywyii*o*<-t^s^i«©«iii* j ai 

$JxTV^o tzbZ.\iUb\*\. maritima RRF^^fli 
BRRF^PItt5Ct^^Lfc 0 ®P>l±RRF©ii 
£ \z. K y W y©EB#£ fct w t *£«-C* 5 1 <KS 
t, T. maritima R R F ©ifi^&ttcDjlB b LT, ^© 
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thermophilus R R F© t y 

H£*5Cftofct::5, t y ^f!igc©*J»tt£^t$it 
5i9*$S(CioTT. thermophilus RRF#Stt£ 

(0 0 0 5] r.©±5fc:RRK*iv*T» w©HJR©»9! 
#e>{4, 5te(ClA. aeolicus R R F ©&ftiiii£NMR 

©El^Jg <b v^T-v > -5 1 ^ 9 itft roSF.»tt«ft £ fix v > ' 
[0 0 0 6] *fc. K^-rvrogB^co^-CfDlUffi^ft 

fefciSHTWii^U ^©EgW^b^lCO^T©^ 

RF©(^ffl*ia*i-5jiBiioBi*i, ©«£©*>*>£ 
[0007] ^r-t\ ;©mii©559!tt, nk±<r>b&9 20 

mvmwbzovpbg^^xmmijmb. zmm 

<otM&<r>8.Mfrb<DRRFm%M<DWtftbxt y-= 
y^©fcft©;frte«Wfet-$::fcMMiL-C^6. 

[0 0 08] 

[R)SS:l*ft-r5fc«)©*a] C©fflK©3&«tt:, ±12 

y ?**«£© K^'f:' I SrEMEttirUC. rtUcjgM 
1"5 0 S'-M*®© K^-T >lI©#¥IIIlE©ttt«:» N 
MRfc£*tfttMMl*IR*N£U h^«KBi 30 

h'/ A yi\<r>%W&&W88ffii<r>Wk b ^(bffrfflrfS r 
t^gfSttSRRF ©$H-rt K > V 8 ft ©f¥«7 £ 

[0 0 0 9] Sfc, C©ffi^©^Wf4, »2t01\ RR 

*«fvii©*¥EME©ft§«\ NMRkcxzmmnmu 
«#i«*mj£u j (o.) /j (0) (zzx\ j 

(o>») ft*'** h*«!ttMre*>9» 40 

[0 0 10] 

[S3] 



J(a)'-YA. J —z 

5Jf y l+(^.) 2 



loon] t jEitstis. ffis^ t j ttiEig&i&T 1 

yyyu©i<Il.HS#u ^AjttlHllsteitryy/i'© 
5« ) SrmaiflSi:7>f y h-t5ri:-CRRF^©#K 

^^yfco^riHi^teSTyy/u^ttSL, rrf©£ 50 
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[0013] •c*$*iStt**^7y-B8«c^a-cii 
{g£ -tttt 2 &#itfi$ tr.miJ $ ft 5 tt£B£ L K * 

^ > sft k it- 5 * - 7 y - * s 2 s ©ft (ias r 

jfci&ejftfcs'.©*^ **»fe#K^-f v©a 
tt*SFii1-5C.i:Sr<*»t+5RRF©^rt 
illlj©lf«*ffi^S§ti-5„ 

[0 0 14] c©H«©38WMu fg3[cf4 N R 

RF©«^y r^iiSOF>^I SrElSfilli: LT, 
cn^Sg-f-S 13 hffjg© K> W yiI©7k¥!Hie© 
ft t ©IS* ©fNE/^ e> R R F H£ffl©&?tttt "b t < ii 
* * y y ^£fr 9 d t t +6 R R F ©^rt 

K> W >Jift©i?ffi(-S^ < R R F n«»©Ktf t ^ ^ 

[0 0 15] 

[*M©Hlfi©«»l ;©ail©»Wli±IE©i:*J«J© 

[0 0 16] C©W^©IIB^©#il(l4, |g^#(Cj:SN 
MRT*©lEft:1Sjt©fi?*flcJ;i9 K/-fy I K^-fyil 
©ra©#&#fio# Oi*Jf>?>lifcifci:, jgaff©* 

[0017] RRF f£{4, !)**y-AT*mRNAWll 
E5»Jfflf«**K^y/<^K©||»i*^Ttfc«t % y ** 
y-A^mRNAH^ UTft©«B?tcfl[^5 «t 9 £1" 
5«#**>5is, ^©ffffl^js^T, Ky-f^ISrUME 

RRFffiS^J?:, K>-r>-II©7K¥!el^©^ffi^*x. 
XffifttZZ b1fi*fmzbi1t<DXhZ 9 

[0 0 18] ttbitli, ^iBSAquifex ae 

olicusWRRFiCO^TNMRICiS^'PWit^ffiit 
SrlSMU -ilS:a§L-CV^5 (Biochemistry vol. 40, 

No. 8, pp2387-2396) i4\ CW^JdJoV^T^^tlXV^ 
SflWtli, tzb *.tiS l tt>tfi©»«i©iH:tti: LT0«J 
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hfllJtO >llb ^OSit^lSjO^ (0) t, 
Kt 1 ^ >TI«>*3p*|Bi«)@(E^S (*) fc©BBff4r*TU 

©£)!£ (0) ttH»S-^-Cfco-Ct>, fcspEIfcfcS 

U) (MM) $>bgfchz>^ttfk> 

[0 0 19] rtf>«fc9fct$>e>#l-OVvtti\ ^©tBif© 
JSWfcioT, NMRO«IS*»e>*^Tffii-f-5wi:^ 
UTtlfcfc*. NMRiJ^Tii, 'h-' 5 N-HSQC* 

WP#aSSl£tl"5-£K&3. HSQCIt *W 10 

[00201 *r-e, 16 N©aft*iB©jww«ift*ttj* 

fttol^T«*RW+5i» ttfoftWIfi 1 H-' 5 N H 
S QCfe&Jfcffl Lit 2 D-NMRtt*JBV*-CM*i-$ - 

x3Rjwcw:/<9*-*£ L-c«rt>i*ni!Tas*>5. 

■} T#Wlftfc*tttt (Ti) fc5W±« (Ti) Wfal-tzm 

»©tHF*r*i*witft5. tr-*!MEifi, ex P (-T 
/T.) fe^V^li exp (-T/T*) (Ctt#<J-f £©T\ ft 
jSo*45TKov^T I *»£U #*S*'hB*ttK 

[00 2 1] *LT, :©HSQCO^h/^f)0 

hV^r^i fcitfK^ yii©HS*lHl(E*BBBi*IH© 

ZHZzbtteZ. 30 
[0022] rw-eacujk^yyA'fcov^-cRW-ts 

it:i #T-t So L*» L-«WfcttEHEiS 3 ftJEW* 

fcflrCf S. *OJ:54tt*3R«>x, y, z 

W, ^f;3o©Sft0(Dxx, Dyy, Dz 40 

z) titiV^..ft*0*l©tc, effttHSMBl 
(Eftia«FlB-Cifo9, 0. 5/ (Dx x + Dy y+Dz 

z) t»U\ NI4»4ftWlitt©*T?«>5. tfcEtt 

[00 2 3] 0eteScxyy/KD*«)^t LTii, aula 



ot, Simplex &^Powellfe/£ H<D§tMik7fl>*\) XJ* 
[0 0 2 4] K^-Y y©E*«)ft^jfet-B8it t 

t, ni^&Mryy/i'^^ttmroKy-r^t-p-t-Sr 

[0 0 2 5] tLt, K*>f VII WSKlWSSffl^oV^T 

tt, Yuymmz. wi8*nfcR*rt"e©i*ia:iR(<i 

iffusion in cone) £&ft-t~£:> BUEfC^^*5t"t?)^"— 
Jf—Ayt — V Ss 2 tiRil<75Tl^^>l/2T*fc'5cone semi 
-angle 0 diot = {(0.5cos 0 (1+cos 0) ) 
i3Hr5„ d<Z>5£('ftv\ Ss 2 ^f>0 Z%.)b2>ZtfrX' 

[0 0 2 6] RRFPMMfltt, **W*RRF©@(Ki 

5o ^ro^tt-it)., HSQC^-<^ hMzkzmW® 
*fcRRFH*a©^^y-=v^* s PTffii:4 

5o 

[0 0 2 7] *r-e£lTtHlt«Sr*L, J^I^K 
[0 0 2 8] 

[^te^j] c\(Dtamo)^m(ommmbLx. b**<<yii 
<Dmwi<DWi&^<D^m<D^tim^^xm 2 tc^-r e 

it&ftfflU) 7CfliH R R F Jo i t^T. maritima RRF 
t» P ET-<^^-^fflV^7Cj§KBL2 1 (DE3) 

fco *»0RRF©tt«tt&fc0£fefcf£ofc o 
T. maritima R R F©^l3tt^©J; 9 tCjSiftofc. 0 
ftiLLtzMfcZ^y^T-A (2 OmMUJX-jgi, p 
H 8 . 0 , 10 mM Mg C 1 2 ,2 mM 2 -merca 
ptoethanol , 1 mM PMSF) Brnfel®. 
ftLtZo Ott'l 5Mllfcli'tlt ± 
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flcU T. maritima R R F 9 &tt®i#£^©-t 
•fey Hl7'7^^ffiV^T^iSitfc„ ^©&Superdex7 5 
p g^^AlciS^^i^^^r^V^RRF^ 
fc 0 NMRSI£ffl!£|sB± l 0 %g;K£"£tf 10mM H 
EPES/-5-777- (pH7. 4, 50mM NaC 
1) KfgfSU *W^fCtgfiO. 5mMi:L£ 0 
(NMRlQt) NM R V T V\iM I N O V A 
6 0 0£ffiWc„ $l£*&gl±3 OX,t U flifSyyy- 
frRVfV n-/PT*SiELfc e ' Hjocfctf' 5 N©fi$Jtp 
^Ii4. 7 6&±t/119. OppmtLfio 1 H©te 10 
hfj:DSSl:iotgIEU;„ ' 5 NO«->7 F 

[0 0 2 9] ±^' 5 N(Dlftf-^liHSQC^^7 > © 

^*^l£ffl^T$J£L/c 0 mfa^m, it (3 

0, 1 0 8, 204, 4 20, 7 2 0, 1 0 5 0ms) 

g£2. 4kHzH, (1 2, 2 4, 3 6, 4 8, 6 
0, 7 2ms) (D6^^tyy/Ht„ " N— (' H) 
NOEf±3. ' Hfc&fi] Lfci§££ LT 

V^V^^JCO^Ti|iJ^L^2^^^ h/^b*fcfc„ 20 
N0E (Nuclear Overhauser Effect) t li, E^J&flZ 
^ffli:fo5 2oo^tfy<7)H> fr^©^* fc°y©jl 

fcfii-z>o zi\xit, ^S£gft#@£$*VO^'H J5 N 
[co^-CN'0E£il£U -tW^SIPj^fcBi-taWfaSr 

ttw yy-y -y>- KT-steLfco £x<Dnmm& 

©jittT, , Tip, ffc^y? f>D y y$ 

(HftB#f B 1(D^«f) ^^h^ftflFBBftSrT.. T«, N 
OEfi*»5>*»fc. ' 5 N©C SAfiti: LTfil 7 0 p p 
m fcfflV >fc„ R R F #*»4#«&#W * LX^Z tz 

[0 0 3 0] 
ISC5] 
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[0031] -cfefliftn x > itrnfetefkr y y ;u© 

N-' H-<^ h/KD|S]t(^#1-§ 0 J (a>«) 

/j (o) ttftv*iEfl-e^rt8ftfcft#L/j:v\, & B B B 
«Sa»e>W*£*iSj UO / J (o) ^miHIt7^ 
^t5:tiaot, RRF^ro^Ky^yico^ 

TlHligfcSCTyy/wSr**^ ^©M^i LTT. mar 
itima R R F KlO^TttP D B $<D 1 D D5£fflW;: 0 
«#$ixT^-5*tt»RRF<08[fi*ifi-Cfc5 1 EK8 

ttffffiiSttffli «j % Ky^yii©*it 

FOR 1 3 2G«l**©itfifl|jifcffl^fc 0 tr*fcfi2 

lixtiagii, ^Ky-rysr^ttjtfcisifeteSfcryy/KD 
[0032] &fc#Ky*y©»ft£j!4*'bSfc«>, * 

[0 0 3 3] 

[me] 

(=ct. T ; = T j T s/ T j T 5 

[00 3 4] c©A?*f fcfc^Tttjfefcjfcfcfc Ky W y© 

y Lfc„ zti?tw Ky * yi*£ft£ lt r , x 
gzuzfijAxtr- juxmmLx^5knz.it e mm 
tt*«v s ^--y*-^7 y - y s z , 

Ky-fyiii(]^si-s^-y-^7y-ys% 

(ts%) 'h-' 5 nhsqc^ h/u±-cf±«tA/ir 

^T©t 0 -y^#at)jii|j$^T^fc 0 ^SiSRRF 
(COV^Ttt9 2^S©t°-y$-, tfcT. maritima RR 

fc^-iy h/w««S!ft©^5 7Srig3l^1- 0 x-<y h 

/^SHftttA. aeolicus RRF©iClI^f;©i 
RRF*5«tOT. maritima R R F^&fiS'Pldfc^T 2 K 

y-fy*it*toT*ji9, $?)^#Ky-ry^@ir©a 
(Ky-ry©ieg) *u±*©e>*Lfcin<5it*f 1 yy/i' 

[00 3 5] 
t^l] 
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Rotational Diffusion Tensors for£. coli RRF and Z maritima RRF 

RRF Domain D„ Dyy D„ -c«fl N E F p 

£^ 1 61 93 12.8 17.7 61 3.5 7-1 1-9x10" 

II 83 12,4 17.7 13.0 31 13.7 11.4 3.0x10-* 

Zmaririw* 1 5.9 fcO 9l 20.8 45 4„ 0.8 4.7x10^ 

H 7.4 93 13.6 16.5 26 7.1 4.6 2-3xlQ- 2 



10 0 3 6] mmRF<Dm^±^MmT^^ wmmt lxz n s%&<D\mmMc 0 vt^ym 
m*7Mz*t Lxmmmnx-hz _ t # f „e© y -9 s 2 . © w v 

IS**_*lfc. ioTK^^y©fe*ffill__-K^W>' II_oV^-Ctt*»_RRF, T. maritima RRFifeK 

©iUfc-ft^S-.-e***-.^* fc. ft^W 0. ClftttKy^ I 

t_tt4i_9 4Ktt4MHj&»e>*©3 »_^_H££;ftTV*S__ St^LT^-. Ky-fJ'II 

*,© l o©*is^r_ftEltT?*> - (04) 0 i©ifigt* ©s\©¥*M_tt Ky^l i«?/h_d»ofc. _fU4K 

*]j§0RR FOR 1 3 2 Gt^©^ B B B 1iiiWaX*5 ^ >f J^Itf >f > I £ 9 7 W^"C*S - - £^ 

9, |R„-$*VO^*B§f RRF©»fi1ftji-C*>*lE fCV^5.-*fcK>>fyiOii_--R*9. K^^II 

K8 (BO 5) _tt*t<S*oT^5. O*0*R_R 20 ^fcttMRRFOS'ittT. maritima RRF©S s X 

RFim<DRRF bmmz®®*X'&tRNAZ\ 5 y 90. l/h_VHt O*0*_M>RRF«> 

^t5#»W4Li$_!fll5SSr_oTV^. Ky^ 1*5 -fyilttT. maritina RRF© K>-T VIH-Jt^TUlt 

ns„tfl3. Ons^fcofc. PI#©Jfc#lTttfcV* [0 0 3 7] K^-f >lWSH«R©«*ttt»Wli tT 

»T*2o©KMy«^j:ot \,*Zk1rZk. *©«ffltt*l*»RRF-e2 8„, T. m 

_£oTV>5 ©-?«&<> V'tJyZblZi-;®*—? aritima RR FT'2 2gt ituffi©^ (2) 

-£T. maritima RR F©#_" x K^-f XI _OV^TI± T\ 8»©fi#fc^T©««_-#_ - t ttfflJt^*) 

F_J_©***^^-:l^*^^*»__*-t-_ 5 0 ft (2) -Ctt£*_fr©@«gi_*- K^W 

*"C#4*»ofc. _oTK^-fx©tt*tB*ttl*Co 30 y»«s„4_fi*U-C^5^ A^^A' 

V>T©^^T*#fco RRF©KMyi^y->^ tt*HK4T** <*fcoT^fcv*«n\ C©<K£fiM$S 

J:oTK^-f^I©ISI_lt*y^y^O*SWW_ ^y»il©®ffltt, A. aeolicus R R F ©8**i_*l£ 

™4''^ T. maritima RRFT* ft#i6Wfc*5V*"C _*e>*LTV*5 W VE_©l_e>£ 

ti*JW_R R F {-Jfc^TjSflr t-fflV>^ 3 k frXZtzT- kX< -ft LTV* S. 

* #*fc < > * fcT. maritima RRF ©^«5ttt^© [0038]RRF©K>W ^Sfttt-fc^KSK* 

_JtH^iS*#^_V^ofcHJiiSfcofcfc«>, hV-TV **Sr«fofe©-C*)5. «*»V>-_I-T. maritima R 

i ©_^_icT y yj\s&%£#tt&*TJi<X'&:fe-tz> _ r fi_*»«© y xKy-Ai^_-i-s- 3a 5 . 

^yil©Hai@te«Bi*IB©H:tti. 2 6Tfcofc 0 _ 40 tftv\ _©*£tt\ hV-f yiI©S«)„^RRF©!J 

©_tt*»«RRF©^*ik:it'<-c/h,<, r©r<btt #y-jK9+4 9n>&&\z*x-eh*zk**#\,x^ 

^liiSRRFttk^-CT. maritima RRF©fi5#Ky So Lfc^oT, RR Fli t RN A 5 5 y * k LT \) X 

h/^gsic^ : ?-©^*t-^<t'5SiE**Dxfc'b© mtz*) vuyuowm&zmm-rz^ki*. rr 

x-vMymmmttzzk&nz-ito zot&mm Fi_f^©imfc*w££_ot>©_$#$ft5. 

6{OtL-CV^5„ _©^r^-Cf4^_^©^(Hl^ [0 0 4 0] 

IBI*IB_L-C2 On sgJ!©®^. 4fcK^W ^SSj© 50 [„W©»*1 <WW UfctfeO . -©WB© 
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KfMitSwi^pnitsn, ztzMci^x, rr 

ftS^iM&So 
[BBi<BffiiJlfcS!W?] 

[01] liRRFi:o^t©KMyi t K^-f VII 

im2] ztD&mvmwmmmt&^x. cwffli© 
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